SUMMARY To assess the relation of bacteraemia to intraoperative cholangiography 194 patients with choledocholithiasis who underwent choledochotomy and who had intraoperative cholangiography through the cystic duct are presented in this study. It has been shown that, in the presence of infected bile, intraoperative cholangiography without manometric control is hazardous, provoking a high incidence of bacteraemia and associated with considerable mortality and morbidity rate. It is suggested that intraoperative cholangiography should be carried out under manometric control, and that it should be used only with extreme care in patients who are likely to have biliary infections.
The incidence and significance of infected bile has been previously studied in patients with benign or mali §nant obstruction of the extrahepatic biliary tree. -3 It has been shown that operation in the presence of bacteria in the bile is associated with a higher morbidity and mortality, and the incidence of cholangitis after percutaneous transhepatic cholangiography, endoscopic retrograde cholangiopancreatography, and postoperative cholangio- The pain was the predominant symptom, localised in the right upper quadrant and radiating to the back (184 patients). Attacks of fever consistent with diagnosis of recurrent cholangitis were reported by 42 patients. On admission 49 patients presented with jaundice (Table 1) . No patient was admitted with clinical evidence of bacteraemia.
In all 194 patients intraoperative cholangiography using 45% Hypaque as the contrast medium was carried out via a cannula inserted into the cystic duct. The patients were divided into two groups: Group A (90 patients) In this group cholangiography was carried out by manual injection of contrast medium using a 20 ml (Table 2 ). In addition, the preoperative incidence of abnormal liver function tests, raised amylase or raised creatinine levels were also found to be comparable, as were the incidence of intraoperative positive bile and blood cultures.
All patients were given a preoperative antibiotic, starting 12 hours before operation and continuing for five postoperative days (gentamicin 80 mg eight hourly and ampicillin 1 g qds).
INTRAOPERATIVE STUDIES
After opening the abdomen bile samples were withdrawn by needle puncture from the gall bladder and common bile duct for aerobic and anaerobic culture and simultaneously 10 ml venous blood was drawn into a sterile syringe for blood culture.
During operation the diameter of the common bile duct was measured above cystic duct. Common bile duct stones were then assessed, those that were yellow or brown, large, soft, and crushable stones being characterised as primary stones.4 There was increased evidence of bile infection in patients with a long history of symptoms, advanced age, dilated common bile duct, or the finding of primary common bile duct stones. There was no difference between the two groups in respect of these findings (Tables 2, 3 , and 4). Potential hazards of intraoperative cholangiography in patients with infected bile Intraoperative blood culture was positive in three patients; one in group A and two in group B. Six hours after operation, blood cultures revealed bacteraemia in 29 patients including all three with positive blood cultures before operation. All patients with bacteraemia had a positive bile culture at the time of operation. The incidence of bacteraemia was higher those presenting with jaundice at operation.
There was a marked difference between the incidence of postoperative bacteraemia between groups A and B. Bacteraemia was found in 23.3% of patients in group A and 7*6% of those in group B. In patients with infected bile at the time of operation 51% were found to have postoperative bacteraemia within group A and 7% of patients with group B (p<0-001). In addition, bacteraemia was more common in jaundiced patients of group A (66.9%) compared with those presenting with jaundice in group B (25%) (p<0-001).
Two postoperative deaths occurred, both in group A patients with bile infection and bacteraemia (Table 5) .
Postoperative morbidity was also higher in the presence of bile infection and bacteraemia and occurred more often in patients of group A (p<0-001). Postoperative bacteraemia was associated with fever and rigors in 14 patients. In nine there was associated hypotension and oliguria. It is important, however, to note that positive blood cultures were obtained in six patients who showed no evidence of clinical symptoms.
The organisms cultured from the blood were the same as those obtained from the previously cultured bile. Bacteraemia persisted for two days in 14 patients, for three days in nine patients, and for four days in four patients. The remaining two patients deteriorated clinically and developed bacteraemic shock and died on the sixth and seventh postoperative days respectively. In both instances the organism isolated was the anaerobe Bacteroides fragilis. A variety of other organisms was isolated from the blood in the remaining 27 patients. Sensitivity tests from the blood and the bile revealed gentamicin to be effective in 94% of the Gram negative aerobes, cephalothin in 60%, and ampicillin in 31%. Eighty per cent of the organisms were sensitive to a combination of ampicillin and gentamicin.
Discussion
The results indicate that the incidence of bile infection in patients with choledocholithiasis is related to age, the length of history, presence of jaundice, presence of primary common bile duct stones, and a dilated biliary tree. These features are in accordance with the findings of others. [1] [2] [3] Experimental evidence suggests that a provocative factor in the development of bacteraemia in patients with infected bile may be an increase of intraductal pressure and that, in the presence of infected bile, any increase of pressure over 15 cm of water can easily initiate reflux of bacteria from the biliary system to the blood stream. It has also been demonstrated that a direct communication exists between the cannaliculae of the terminal bile duct and the liver sinusoidl 11 and these findings are supported by demonstration of reflux of radioactively labelled albumin and gold injected into the obstructed biliary duct of experimental animals. 12 In addition, it has been shown that radioactively labelled bacteria reflux into the blood stream if the pressure is only slightly higher than the secretory pressure of the liver (15 cm of water) and that when biliary ductal pressures were raised above this level bacteria appeared rapidly in both the blood and the lymph, concentrations of bacteria in both systems being directly proportional to the bile duct pressure. 13 Indeed, in this study there is a significant difference in the incidence of bacteraemia and morbidity between patients of group A in whom the injection pressure was high and in those of group B in whom it was controlled. Both deaths occurred in patients in group A. These findings suggest a potential hazard of intraoperative cholangiography if carried out in such a way as to raise the intraductal biliary pressure in an uncontrolled fashion.
As all patients had intraoperative antibiotic cover it would seem that such prophylactic measures are only partly effective in inhibiting bacteraemia.
It would also seem that operative cholangiography should be carried out by a technique which allows control of the intraductal pressure and, even then, it should be cautiously used in patients in whom it might be reasonable to assume biliary infection. 
